Plant-environment interactions have been shown to impact directly on the composition of the plant cell wall such that within a single plant the optimal wall composition can vary depending on the developmental stage or tissue type. Diversity in composition also exists between different plant species in a way that can be mapped to key events in land plant evolution including terrestrialisation and vascularisation. However, land plants are not the only photosynthetic organisms to have a cell wall. In fact most photosynthetic organisms, with the exception of the Euglenozoa and some wall-less green algae, have a cell wall; perhaps afforded by virtue of being autotrophic.
Convergent evolution -several routes result in similar wall components
The recent discovery of lignin in the cell walls of a red alga, Calliathron cheilosporioides (Martone et al., 2009) was surprising for a number of reasons. Most significantly, lignin is normally found in vascular plant cell walls (Table 1) (Fig. 1) suggesting that an absence of reports for mannans in brown algae (Table 1) could be due to a lack of the required biosynthetic machinery. However, some red algae have been 
Sampling cell wall diversity
Correlating the occurrence of genes and wall components with phylogenies, as given for CesA and Csl's (Fig. 1) , undoubtedly has the potential to reveal new insights into wall evolution. However, as discussed by Polysaccharides with unknown or unusual structures could then be subjected to further and more detailed methods of analysis. However, structural analysis of a cell wall component, using OLIMP, is dependant on its ability to be hydrolysed and in some taxa a wall component could be present but resist hydrolysis. We recently found that several species of brown algae can be labelled with a mAb which has a high specificity for (1→3),(1→4)-β-D-glucan 
